DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY LYNDO TIPPETT

GOVERNOR SECRETARY
June 15, 2004

Mr. Steve Lund

U.S. Army Corps of Engineers
Regulatory Field Office

151 Patton Avenue, Room 208
Asheville, North Carolina 28801-5006

Dear Mr. Lund:

SUBJECT: Application for Section 404 and 401 permits for the Proposed Relocation of NC 16
from north of NC 73 to SR 1895 at existing NC 16 north of Chronicle. Lincoln and
Catawba Counties; Federal Aid No. F-24-1(34); State Project No. 8.1830501; TIP No. R-
2206 B/C; $475.00 Debit work order 34383.1.5; WBS Element 34383.1.5.

This application addresses project R-2206 B/C and consists of the cover letter, ENG Form 4345, 8/ by
11 inch permit drawings, and half-size plan sheets.

Project Description

The North Carolina Department of Transportation (NCDOT) proposes to relocate 10.6 miles of NC 16 in
Lincoln and Catawba Counties, North Carolina as a four-lane divided, limited access expressway (R-2206
B/C). The project will extend northward from just north of NC 73, beginning where the R-2206 A project
ends, to NC 16 at SR 1895 north of Chronicle. Access will be provided at major crossroads via cither at-
grade intersections or interchanges. The R-2206 B/C alignment is situated on new location. Section B
begins just north of NC 73 where the R-2206 A project ends. Heading north, the project will cross the
CSX Railroad and Forney Creek using two two-lane bridges. Continuing northward, the project crosses
at-grade with Optimist Club Road (SR 1380). Optimist Club Road will be shifted slightly to the north of
the existing location. Further north, the project crosses at-grade with St. James Church Road (SR 1386).
St. James Church Road will be shifted slightly to the south of the existing location. Section C begins
northwest of the realigned intersection with St. James Church Road. The project turns toward the
northwest where it passes under Forney Hill Road (SR 1373). The new bridge crossing will shift Forney
Hill Road slightly to the south of the existing location. The project then crosses Killian Creek with two
two-lane bridges. The project continues northwest where it passes under Mundy Road (SR 1349). The
new bridge will shift Mundy Road slightly to the north. The project crosses into Catawba County where
it interchanges with NC 150. Heading north, the project crosses East Maiden Road (SR 1855) with two



two-lane bridges. The project ends with an at-grade intersection with existing NC 16.
Purpose and Need

The project is proposed to improve access and travel time between the rapidly developing Lake Norman
area and the Charlotte Metropolitan area, accommodate long-term local traffic demands, and increase
capacity, while easing traffic congestion on existing NC 16. Relocating NC 16 will improve the overall
mobility in this corridor. In addition, the project will fulfill a need identified in the thoroughfare plans of
both Lincoln and Catawba Counties for a north-south arterial near their eastern boundaries. As the
Charlotte Metropolitan area grows, those areas farther away from the central city become more attractive
for residential development. Improved mobility in the NC 16 corridor will strengthen the link between
the portion of the regional employee base residing near the study area and employment opportunities in
Charlotte-Mecklenburg. This increased mobility and opportunity to live outside of the immediate
Charlotte area will enhance the development potential and associated tax bases of Gaston, Lincoln, and
Catawba Counties.

Summary of Impacts
WETLANDS

R-2206 B/C will permanently impact 4.00 acres of riverine and 2.21 acres of non-riverine jurisdictional
wetlands (Table 1).

Table 1: Summary of Jurisdictional Wetland Impacts

Section Riverine Non-riverine Totals (ac)

R-2206 B 3.31 0.21 3.52

R-2206 C 0.69 2.00 2.66

Totals 4.00 2.21 6.21
STREAMS

R-2206 B/C will permanently impact 13,320.8 linear feet of jurisdictional streams. The stream impacts,
summarized in Table 2, will be to perennial and intermittent streams that are tributaries to Forney Creek
[DWQ #11-119-2-3], Killian Creek [DWQ #11-119-2-(0.5)], and Jones Lake [DWQ #11-98-1].

Table 2: Summary of Jurisdictional Stream Impacts

Section Stream Impact (ft)

R-2206 B 6,667.8

R-2206 C | 6,653.0

TOTAL 13,320.8
SURFACE WATERS

In addition to impacts incurred through the installation of pipes, culverts, and other structures, the project
will permanently impact 4.47 acres of surface waters due to the draining of a pond at sites 10B and 16C.

Summary of Mitigation

The project has been designed to avoid and minimize impacts to jurisdictional areas throughout the
National Environmental Policy Act (NEPA) and design processes. Detailed descriptions of these actions
are presented in the Mitigation Options section, pages 8-14, in this application. Compensatory mitigation
for the remaining impacts consists of utilization of the Environmental Enhancement Program (EEP) for



the 6.21 acres of wetland impacts and 13,320.8 feet of stream impacts to satisfy the federal Clean Water
Act compensatory mitigation requirements for NCDOT.

Project Breakdown and Construction Schedule

For construction purposes, NCDOT divided the R-2206 project into three sections, R-2206 A, R-2206 B,
and R-2206 C. The three sections traverse through three North Carolina counties, Gaston, Lincoln and
Catawba, and total 16.0 miles in length. R-2206 A, the first portion of the R-2206 project, was scheduled
for construction beginning in July 2001 and is estimated to be completed in September 2004. Sections B
and C are scheduled to begin construction in November 2004. Table 3 contains information concerning
the construction schedule and the termini of each section.

Table 3: Construction Schedule for Relocation of NC 16 (TIP No. R-2206)

TIP Section Description Length Let Date
No.
R-2206 A NC 16 south of Lucia (Gaston Co.) to North of NC | 5.4 mi. July 2001
73 South of Triangle (Lincoln Co.)
B North of NC 73 South of Triangle (Lincoln Co.) to | 4.8 mi. October 2004
North of SR 1386 (Lincoln Co.)
C North of SR 1386 (Lincoln Co.) to North of SR 1895 | 5.8 mi. October 2004
North of Chronicle (Catawba Co.)

NEPA Document Status

A Draft Environmental Impact Statement (DEIS) for R-2206 was approved by the Federal Highway
Administration (FHWA) on June 6, 1994. The DEIS explains the purpose and need for the project,
provides a description of the project and characterizes the social, economic and environmental impacts of
the project. After the DEIS was approved and circulated, a Corridor Public Hearing was held on the
location on August 11, 1994. On May 8, 1997, the Final Environmental Impact Statement (FEIS) was
approved by FHWA, the Record of Decision for the project was signed on September 4, 1997. Copies of
the DEIS and FEIS have been provided to the regulatory agencies involved in the approval process.
Additional copies will be provided upon request. This application applies to the B and C sections of R-
2206 only. Section A of R-2206 is currently under construction.

This project is in compliance with 23 CFR Part 771.111(f) which lists the FHWA characteristics of
independent utility of a project:
(1) The project connects logical termini and is of sufficient length to address environmental
matters on a broad scope;
(2) The project is usable and a reasonable expenditure even if no additional transportation
improvements are made in the area; and
(3) The project does not restrict consideration of alternatives for other reasonably
foreseeable transportation improvements.

Resource Status

DELINEATIONS

In 1995 the wetlands along R-2206 A, B and C were delineated in accordance with the 7987 Corps of
Engineers Wetlands Delineation Manual. This delineation included a 1,200-foot wide corridor along the
preferred alternative. A representative selection of the wetlands was verified on March 17, 1995 with
Steve Lund, USACE. Two additional verifications took place between on May 5 and May 10, 1995.




Subsequently, three additional wetlands were delineated. Location maps and USACE data sheets for
these wetlands were sent to the USACE on May 30, 1995. Written approval was sent by the USACE on
August 2, 1995. The USACE letter also identified several important wetlands (wetland 26, 39, 52, 71, 74,
75 and 112Z). The USACE strongly recommended that the proposed roadway be designed to avoid and
minimize the impacts to these wetlands. The last five of these identified important wetlands are the only
ones that pertain to the Sections B and C of the project. NCDOT has avoided impacts to four of the five
important wetland sites. Wetland 71, now identified as part of Site 10B, will be impacted when the
downstream impoundment is drained. More detailed information regarding these wetlands can be found
in Delineation and Assessment of the Wetlands within the Preferred Corridor for the Proposed
Relocation of NC 16 — Part I (January 1996).

NCDOT biologists visited the project on April 27 through April 29, 1999 to conduct stream
determinations and verify the wetland boundaries on the plan sheets. They found several areas in which
wetlands were called jurisdictional, but in fact were not. They also found new wetland areas that had not
been previously identified. Re-delineation of the Sections B and C wetlands was conducted by NCDOT
biologists on May 17 to 19, 1999. Mr. Steve Lund (USACE) and Mr. David Cox [North Carolina
Wildlife Resources Commission (NCWRC)] met on September 21 and 22, 1999 with the NCDOT
biologists to review stream determinations, wetland corrections, and to make comments. The stream
determinations, new wetland lines, and wetland corrections were approved at this time.

Construction of R-2206 B/C will necessitate impacts to Waters of the United States, as defined under 33
CFR §328.3(a). Surface waters will be permanently impacted through stream relocations, filling of
streams and ponds, and proposed enclosed channels. Permanent wetland impacts associated with R-2206
B/C include filling, excavating, clearing, and draining of wetlands. The NCDOT will perform all clearing
activities using Method III Mechanized Clearing. Since Method III involves clearing and grubbing, all
clearing impacts are considered permanent along this project.

WETLANDS

Construction of R-2206 B/C will impact two wetland community types: headwater forest system and
emergent wetland. The headwater forest system, both riverine and non-riverine, is best characterized as
Piedmont/Low Mountain Alluvial Forest (Schafale and Weakley, 1990). Common canopy trees found in
these headwater wetlands included river birch (Betula nigra), green ash (Fraxinus pennsylvanica), tulip
poplar (Liriodendron tulipifera), red maple (Acer rubrum), and sweetgum (Liquidambar styraciflua). The
shrub layer included silky dogwood (Cornus amomum), elderberry (Sambucus canadensis), Chinese
privet (Ligustrum sinense), tag alder (Alnus serrulata), and American holly (llex opaca). The herb and
vine layer ranged from sparse to dense depending on the thickness of the tree and shrub layers. Common
plants included jewelweed (Impatiens capensis), Japanese honeysuckle (Lonicera japonica), sedge (Carex
sp.), and Japanese grass (Microstegium vimineum).

The emergent wetlands, both riverine and non-riverine, are best characterized as Piedmont/Mountain
Semipermanent Impoundment (Schafale and Weakley, 1990). These wetlands are dominated by
herbaceous species and contain sparse to nonexistent tree and shrub layers. Common plants found in
these wetlands included Japanese grass, sedges, rushes (Juncus sp.), mixed grasses (Poacea), jewelweed,
and Japanese honeysuckle. The sporadic woody species, found primarily around the edges of the
wetland, included red maple, tulip poplar, elderberry, black willow (Salix nigra), box elder (Acer
negundo), and swamp rose (Rosa palustris).

These wetlands can also be classified under the U.S. Fish and Wildlife Service’s Classification of



Wetlands and Deepwater Habitats (Cowardin et al., 1979). The wetlands in the project area are
palustrine in nature, which is defined as non-tidal wetlands dominated by trees, shrubs, persistent
emergents, and mosses and lichens. Eight of the eleven wetland sites are dominated by broad-leaved
deciduous trees. One wetland is dominated by broad-leaved deciduous shrubs, and the remaining two
wetlands are dominated by emergent herbaceous plants.

Table 4 lists the amount of wetland impacts under each wetland community type. R-2206 B/C impacts
eleven (11) jurisdictional wetland sites (1B, 9B, 10B, 14B, 3C, 4C, 10C, 11C, 14C, 15C and 16C). As
depicted on the enclosed permit drawings, the project will permanently impact 6.21 acres through filling,
excavation, draining or clearing of jurisdictional wetlands along the B and C section of R-2206.

Table 4: Wetland Communities Impacted by R-2206 B/C

Site Riverine Non-riverine Cowardin Totals
Classification* (ac)

Headwater | Emergent Headwater | Emergent

Forest (ac) Marsh (ac) | Forest (ac) Marsh (ac)
1B -- -- 0.11 -- PFO1A 0.11
9B 0.19 -- -- -- PFO1A 0.19
10B 3.12 -- - -- PSS1/PEM/PFO1C 3.12
14B -- -- -- 0.10 PEMA 0.10
3C -- -- 0.01 -- PFO1A 0.01
4C -- -- 0.01 -- PFO1A 0.01
10C 0.10 -- -- -- PFO1A 0.10
11C -- -- 0.12 -- PFO1A 0.12
14C 0.49 -- 0.17 -- PFOIC 0.66
15C -- -- 1.69 -- PFOIE 1.69
16C -- 0.10 -- -- PEMC 0.10
Totals 3.90 0.10 2.11 0.10 6.21

(*) Notes: PFOI1 — palustrine, forested, broad-leaved deciduous; PSS1 — palustrine, shrub-scrub, broad-
leaved deciduous; PEM — palustrine, emergent; A — temporarily flooded; C — seasonally flooded; E —
seasonally saturated

STREAMS
Table 5 lists the jurisdictional stream impacts of R-2206 B/C. The project will permanently impact
13,320.9 linear ft of jurisdictional stream channels.

Table S: Jurisdictional Streams Impacted by R-2206 B/C

Site No Stream Type | NCDWQ*  Stream | Existing Channel
' Index No. Impacted (ft.)
1B perennial 377.6 ft.
2B perennial -- 429.8 ft.
3B perennial -- 678.5 ft.
4B perennial -- 834.3 ft.
6B intermittent -- 3553 ft.
7B perennial -- 299.2 ft.
8B perennial -- 382.2 ft.
9B perennial -- 531.8 ft.




Table 5 continued

11B intermittent - 563.3 ft.
12B perennial - 660.8 ft.
13B perennial -- 1,345.8 ft.
14B perennial 11-119-2-3 209.3 ft.
1C perennial - 220.1 ft.
perennial - 4255 ft.
Perennial -- 1,040.3 ft.
2C perennial - 447 8 ft.
intermittent - 464.9 ft.
3C perennial - 145.0 ft.
4C intermittent - 230.3 ft.
6C intermittent - 571.8 ft
7C intermittent -- 230.0 ft.
8C perennial -- 51.5 ft.
9C perennial -- 335.0 ft.
perennial -- 203 .4 ft.
10C perennial - 303.5 ft.
14C perennial -- 631.6 ft.
15C perennial -- 917.0 ft.
16C perennial - 334.6 ft.
17C perennial -- 56.1 ft.
perennial -- 44.6 ft**
Totals 13,320.9 ft

* - NCDWQ — North Carolina Division of Water Quality.
**Denotes additional impacts for the detour that are temporary.

SURFACE WATERS
Table 6 lists the impacts to surface waters from the proposed construction of R-2206 B/C. The project
will permanently impact 4.47 acres of surface waters.

Table 6: Impacts to Surface Waters from R-2206 B/C

Site Area of Impact (ac)
10B 3.27 ac
16C 1.20 ac
TOTAL 4.47 ac

Protected Species

Plants and animals with Federal classification of Endangered (E) or Threatened (T) are protected under
provisions of Section 7 and Section 9 of the Endangered Species Act of 1973, as amended. As of
February 5, 2003 the United States Fish and Wildlife Service (USFWS) lists two federally protected
species for Lincoln and Catawba Counties. Table 7 outlines these species.

Table 7: Federally Protected Species Listed in Lincoln and Catawba Counties**

COMMON NAME SCIENTIFIC NAME STATUS | COUNTY
Dwarf-flowered heartleaf | Hexastylis naniflora T Lincoln/Catawba
Michaux’s sumac Rhus michauxii E Lincoln




o Endangered (E) is defined as a taxon in danger of extinction throughout all or a significant portion of its range.

o Threatened (T) denotes a taxon likely to become endangered within the foreseeable future throughout all or a
significant portion of its range.

** Obtained from the US Department of the Interior, Fish and Wildlife Service, Updated County Species List at
www:. nc-es.fws.gov (February 5, 2003)

The NCDOT has investigated the potential effects of R-2206 on federally protected species. Several
environmental documents provide biological conclusions for the federally protected species listed in
Table 7. A Report on The Biological Assessment/Surveys For Hexastylis naniflora and Rhus michauxii
Within The Preferred Corridor For The Proposed Relocation of NC 16 (June 1995) provides a biological
conclusion of No Effect for the Michaux’s sumac and dwarf-flowered heartleaf. The USFWS sent a letter
on February 15, 1996 concurring with NCDOT’s biological conclusion of No Effect for the Michaux’s
sumac and the dwarf-flowered heartleaf. The FEIS dated May 8, 1997 provides information on
Michaux’s sumac and dwarf-flowered heartleaf, and a determination regarding potential impacts to the
above-mentioned species (FEIS pages 3-34 to 3-37). Due to the span of time since the previous protected
species surveys, a new survey will be conducted of appropriate habitats within the proposed project right-
of-way during summer 2004 and spring 2005.

A review of the NC Natural Heritage Program (NCNHP) records on December 30, 2003 revealed that
there were no known populations of federally protected species or federal species of concern (FSC)
within 1.0 mi (1.6 km) of the proposed project area.

Cultural Resources

ARCHITECTURAL RESOURCES

A historic architectural survey for R-2206 identified 12 individual properties and one district that are
either listed in or eligible for listing in the National Register of Historic Places (NRHP). There are no
properties located in the Area of Potential Effect (APE) for the R-2206 B/C project. According to the
FEIS documentation, the State Historic Preservation Officer (SHPO) concurred with these findings on
April 28, 1994.

ARCHAEOLOGICAL RESOURCES

An archaeological survey was done between January 23 and June 22, 1996. The survey was done by
using a 600-foot corridor around the Preferred Alternative’s preliminary alignment. This survey located
49 archaeological sites, seven were assessed as eligible for the NRHP. Five sites were located within the
proposed right-of-way (ROW) for the Preferred Alternative on R-2206 B/C. These sites are listed as
31LN148**, 31LN150**, 31LN152, 31LN154, and 31LN159. Sites 31LN152 and 31LN159 appear to
be outside the ROW and information is being supplied to the SHPO for concurrence. For the remaining
three sites, NCDOT is planning a recovery as soon as right-of-way is acquired. Another site which is
listed as eligible, Site 31LN149**, is located outside the proposed right-of-way and will require no
further work if it is not disturbed by construction activities. The Deputy North Carolina State Historic
Preservation Officer concurred with these recommendations on October 2, 1996. It was determined
during a site visit on April 17,2001 that 31LN159 is outside of the proposed right-of-way and will not be
impacted.




Utility Impacts

In addition to impacts from the construction of the road, impacts often result from the need to move
existing utilities. These impacts to jurisdictional areas result from activities that ‘but for” the construction
of the road would not have occurred. The following paragraphs describe and quantify impacts for utility
relocations. Occasionally a utility company will decide to upgrade a line or construct a new line near the
proposed highway right of way. The impacts from these activities would have occurred whether or not the
road project was constructed. Therefore, they do not fall under the “but for” scenario. In those cases the
utility company is responsible for obtaining any permits and the impacts are not addressed in the highway
project application. However, if the information is available to us we will attempt to identify these non-
“but for” actions so that you are kept informed about the actions that may occur near our right of way.

There are no jurisdictional resource impacts (wetlands, streams, or surface waters) associated with
proposed utility relocations connected to this project. NCDOT currently has no information concerning
any non-project related utility upgrades within the project area.

FEMA Compliance

According to the NCDOT Hydraulics Unit there are no detailed study areas within the project limits. A
description of the FEMA Zone A crossing involvement is located in the DEIS on page 4-18 and 4-19 and
supports the “No FEMA Involvement” status for this project.

Mitigation Options

The Corps of Engineers has adopted, through the Council on Environmental Quality (CEQ), a wetland
mitigation policy that embraces the concept of “no net loss of wetlands” and sequencing. The purpose of
this policy is to restore and maintain the chemical, biological, and physical integrity of the Waters of the
United States. Mitigation of wetland and surface water impacts has been defined by the CEQ to include:
avoiding impacts, minimizing impacts, rectifying impacts, reducing impacts over time, and compensating
for impacts (40 CFR 1508.20). Executive Order 11990 (Protection of Wetlands) and Department of
Transportation Order 5660.1A (Preservation of the Nations Wetlands), emphasize protection of the
functions and values provided by wetlands. These directives require that new construction in wetlands be
avoided as much as possible and that all practicable measures are taken to minimize or mitigate impacts
to wetlands.

The NCDOT is committed to incorporating all reasonable and practicable design features to avoid and
minimize jurisdictional impacts, and to provide full compensatory mitigation of all remaining,
unavoidable jurisdictional impacts. Avoidance measures were taken during the planning and NEPA
compliance stages; minimization measures were incorporated as part of the project design. The USACE
concurred by letter dated August 9, 1996 that R-2206 B/C satisfies its concerns relevant to avoidance and
minimization of wetland impacts. Regulatory agencies involved in the Section 404/NEPA Merger Project
Team provided concurrence for Point No. 4A — Avoidance and Minimization for R-2206 B/C on
September 8, 2003. The following is a list of the project’s jurisdictional wetland and stream
avoidance/minimization activities proposed or completed by NCDOT.

AVOIDANCE:
The following measures were or will be employed by NCDOT to avoid impacts to Waters of the United
States during construction of this project:

= The Preferred Alternative impacts the least wetlands of all the alternatives studied in the EIS.

» All wetland areas not affected by the project will be protected from unnecessary encroachment.



No staging of construction equipment or storage of construction supplies will be allowed in
wetlands or near surface waters.

Impacts to Forney Creek, Killian Creek (twice), and Reed Creek (previously sites 5B, 5C, 12C
and 13C, respectively), were avoided through use of bridges rather than culverts or pipes.
Placement of construction equipment in the streams will be prohibited.

MINIMIZATION:

The following project-specific measures were or will be employed by NCDOT to minimize impacts to
Waters of the United States during construction of this project:

Fill slopes through wetlands and streams area at a 2:1 ratio.

Best Management Practices will be strictly enforced for sediment and erosion control for the
protection of surface waters and wetlands.

It is the policy of the NCDOT to eliminate lateral ditching in wetlands as much as possible, thus
preserving the hydrology of adjacent wetlands.

NCDOT Hydraulics Unit has reduced the amount of rip-rap in all stretches of the relocated
channel.

All pipes or culverts will be buried 6 or 12 inches, depending on the size of the structure, to
minimize impacts to aquatic life movement and habitat.

The following site-specific measures were employed by NCDOT to minimize impacts to Waters of the
United States during construction of this project:

Site 1B (Sta. -Y- 15+81 Lt to -L- 106+25 Rt.): Site 1B consists of a non-riverine, headwater
forest wetland area and perennial stream. The wetland system rated 68 out of 100 on NCDWQ’s
Wetland Rating System and is thus considered high quality. During the design phase, NCDOT
revised the fill height of the service road to minimize impacts to a high quality wetland site.
NCDOT plans to use a 900 mm (36 in) reinforced concrete pipe (RCP) to carry the stream under
the proposed road. No riprap will be placed in the stream channel at the downstream end of the
RCP and it will be buried to minimize impacts to aquatic life movements and habitat. Grass-
swales are utilized on the west side of the service road, in the median of the mainline, and to the
extent allowed by the topography east of the mainline for the treatment of highway drainage off
of the service road and mainline to attenuate impacts to downstream water quality. A pre-formed
scour hole was evaluated for structure 17, but it was eliminated due to steepness of topography.
Site 2B (Sta. -L-114+65 Lt. to 115+27 Rt.): Site 2B consists of a perennial stream. NCDOT
plans to use a 900 mm (36 in) RCP to carry the stream under the proposed road. No riprap will be
placed in the stream channel at the downstream end of the RCP and the culvert will be buried to
minimize impacts to aquatic life movements and habitat. Grass-swales are utilized to the extent
allowed by the topography east of the mainline for the treatment of highway drainage off of the
mainline to attenuate impacts to downstream water quality.

Site 3B (Sta. -L- 121+69 Rt. to 122+44 Rt. and -L- 123+67 Lt.): Site 3B consists of two
perennial streams. NCDOT plans to use a 1650 mm (66 in) RCP to carry the UT to Killian Creek
under the proposed road. No riprap will be placed in the stream at the downstream end of the
RCP and the pipe will be buried to minimize impacts to aquatic life movements and habitat.
Grass-swales are utilized in the median and east of the mainline for the treatment of highway
drainage off of the mainline to attenuate impacts to downstream water quality. To avoid impacts,



Killian Creek will be bridged. The bridge over Killian Creek will not contain weep-holes.
Riprap will be utilized at the end of the northern roadside ditch where it drains into Killian Creek
to stabilize the bank, thus preventing head-cutting and possible impacts to downstream water
quality from sedimentation.

Site 4B (Sta. -L- 132+03 Rt. to 133+12 Lt.): Site 4B consists of a perennial stream. NCDOT
plans to use a single barrel 2.1 m x1.5 m (7 ft x 5 ft) reinforced concrete box culvert (RCBC) to
carry the stream under the proposed road. No riprap will be placed in the stream channel at the
downstream end of the RCBC and the culvert will be buried to minimize impacts to aquatic life
movements and habitat.

Site 6B (Sta. -L- 139+59 Rt. to 140+01 Lt.): Site 6B consists of an intermittent steam for which
NCDOT plans to use a 1050 mm (42 in) RCP to convey the stream under the proposed road. No
riprap will be placed in the stream at the downstream end of the RCP and the pipe will be buried
to minimize impacts to aquatic life movements and habitat. Grass-swales are utilized in the
median and to the extent allowed by the topography east and west of the mainline for the
treatment of highway drainage off of the mainline to attenuate impacts to downstream water
quality.

Site 7B (Sta. -L- 142+91 Lt. to 143436 Rt.): Site 7B consists of a perennial stream for which
NCDOT plans to use a 1050 mm (42 in) RCP to convey it under the proposed road. No riprap
will be placed in the stream at the downstream end of the RCP and the pipe will be buried to
minimize impacts to aquatic life movements and habitat. Grass-swales are utilized in the median
and to the east and west of the mainline for the treatment of highway drainage off of the mainline
to attenuate impacts to downstream water quality.

Site 8B (Sta. -L- 145+50 Rt. to 145+88 Lt.): Site 8B consists of a perennial stream for which
NCDOT plans to use a 1050 mm (42 in) RCP to convey it under the proposed road. No riprap
will be placed in the stream at the downstream end of the RCP and the pipe will be buried to
minimize impacts to aquatic life movements and habitat. Grass-swales were evaluated at this
location, but they were not determined to be feasible due to steepness of topography.

Site 9B (Sta. -L 150+96 Rt. to 151+55 Lt.): Site 9B consists of a riverine, headwater forest
wetland area and a perennial stream. NCDOT proposes to fill and/or clear a majority of the
wetland and use a 1200 mm (48 in) RCP to convey the stream under the proposed road. No
riprap will be placed in the stream at the downstream end of the RCP and the pipe will be buried
to minimize impacts to aquatic life movements and habitat. Grass-swales are utilized in the
median and for the final 82 feet of the eastern roadside ditch for the treatment of highway
drainage off of the mainline to attenuate impacts to downstream water quality.

Site 10B (Sta. -L- 156+75 Rt. to 160+37 Lt). This site consists of a man-made impoundment and
associated riverine, headwater forest wetlands. NCDOT proposes to breach the dam and remove
an associated sluice-gate, thus draining the pond and wetlands. A single barrel 2.7 m x 1.8 m (8
ft x 6 ft) RCBC will carry a portion of the currently impounded stream under the proposed road.
Approximately 700 feet of the currently impounded stream will be restored utilizing natural
channel design techniques. This restored stream will be utilized as mitigation for a future, but yet
to be specified, project in the region.

Site 11B (Sta. -L- 169+36 Lt. to 170+01 Rt.): Site 11 B consists of an intermittent tributary to
Forney Creek. NCDOT plans to use a 1050 mm (42 in) RCP to convey the stream under the
proposed road. No riprap will be placed in the stream at the downstream end of the RCP and the
pipe will be buried to minimize impacts to aquatic life movements and habitat. Grass-swales are
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utilized in the median for the treatment of highway drainage off of the mainline to attenuate
impacts to downstream water quality.

Site 12B (Sta. -L- 172+55 Lt to 173439 Rt.): Site 12B consists of a perennial stream. NCDOT
plans to use a 750 mm (30 in) RCP to convey the stream under the proposed road. No riprap will
be placed in the stream at the downstream end of the RCP and the pipe will be buried to minimize
impacts to aquatic life movements and habitat. Grass-swales are utilized in the median for the
treatment of highway drainage off of the mainline to attenuate impacts to downstream water
quality. Riprap will be utilized at the end of the southern roadside ditch where the ditch drains
into the creek to stabilize the bank, thus preventing head-cutting and possible impacts to
downstream water quality from sedimentation.

Site 13B (Sta. -L- 177+58 Rt. to 179+39 Rt.): Site 13B consists of a perennial stream for which
NCDOT plans to use a 1350 mm (54 in) RCP to convey the stream under the proposed road. The
RCP will be buried to minimize impacts to aquatic life movements and habitat. Grass-swales are
utilized in the median and to the north of the mainline for the treatment of highway drainage off
of the mainline to attenuate impacts to downstream water quality.

Site 14B (Sta. -Y9-REV 18+46 Rt. to 18+56 Lt.): Site 14 B consists of a non-riverine emergent
wetland and Forney Creek, a perennial stream. NCDOT proposes to fill and/or clear
approximately half of the wetland. They also propose to convey Forney Creek under the
relocated Optimist Club Road (SR 1380) utilizing a double barrel 4.3 m x 3.0 m (14 ft x 10 ft)
RCBC. The RCBC will be buried to minimize impacts to aquatic life movements and habitat. A
450 mm (18 in.) high concrete sill will be placed in the upstream end of the western barrel to
maintain the integrity and flow rate of the stream.

Site 1C (Sta. -L- 181+48 Rt. to 183+99 Rt.): Site 1C consists of three perennial streams.
NCDOT plans to use a 750 mm (30 in) pipe and a 1200 mm (48 in) RCPs to convey the eastern
two streams under the proposed road. The westernmost stream will be conveyed under the road
within a single barrel 1.5 m x1.5 m (5 ft x 5 ft) RCBC. No riprap will be placed in the streams at
the downstream end of the pipes and the culvert and they will be buried to minimize impacts to
aquatic life movements and habitat. Approximately 164 feet of westernmost stream channel will
be relocated utilizing natural channel design techniques to minimize the amount of aquatic life
habitat impacts. The new stream will have 50 foot wooded buffers, part of which will extend
along the 2:1 slope, that will be in permanent right-of-way. NCDOT will plant a grass seed
mixture on the 2:1 slope and once the buffer stabilizes, NCDOT will replant with indigenous tree
species for Lincoln County. Grass-swales are utilized in the median for the treatment of highway
drainage off of the mainline to attenuate impacts to downstream water quality.

Site 2C (Sta. -L- 190+86 Lt. to 192+03 Rt.): Site 2C consists of a perennial and an intermittent
stream. NCDOT plans to use a 1500 mm (72 in) and a 900 mm (36 in) RCPs to convey the
streams under the proposed road. No riprap will be placed in the streams at the downstream end
of the pipes and the pipes will be buried to minimize impacts to aquatic life movements and
habitat. Grass-swales will be utilized in the median and along the southern shoulder for the
treatment of highway drainage off of the mainline to attenuate impacts to downstream water
quality.

Site 3C (Sta. -L- 194+96 Lt. to 195+14 Lt.): Site 3C consists of a non-riverine, headwater forest
wetland area and a perennial stream. The wetland will be filled and the stream will be captured
with a springbox and conveyed under the road within a 600 mm (24 in) RCP. No riprap will be
placed in the stream at the downstream end of the pipe and the pipe will be buried to minimize
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impacts to aquatic life movements and habitat.

Site 4C (Sta. -L- 196+71 Lt. to 197+40 Lt.): Site 4C consists of a non-riverine, headwater forest
wetland area and an intermittent stream. The wetland will be filled and the stream will be
conveyed under the road within a 600 mm (24 in) RCP. The pipe will be buried to minimize
impacts to aquatic life movements and habitat.

Site 6C (Sta. -L- 202+25 Rt. to 203+66 Rt.): Site 6C consists of an intermittent stream that will
be relocated into an open riprapped channel along the eastern edge of the roadway. Flows from
the median and the western roadside ditch will be discharged into the ephemeral channel at Sta.
201+45 Rt. for the treatment of highway drainage off of the mainline to attenuate impacts to
downstream water quality. To the extent feasible due to topography, grass-swales are also
utilized south of the mainline to treat highway drainage off of the mainline to attenuate impacts to
downstream water quality.

Site 7C (Sta. -L- 207+91 Rt. to 207+96 Rt.): Site 7C consists of a intermittent stream for which
NCDOT plans to use a 750 mm (30 in) RCP to convey the stream under the proposed road. No
riprap will be placed in the stream channel at the downstream end of the RCP and the pipe will be
buried to minimize impacts to aquatic life movements and habitat. Grass-swales are utilized in
the median, north and south of the mainline for the treatment of highway drainage off of the
mainline to attenuate impacts to downstream water quality.

Site 8C (Sta. -L- 208+89 Rt. to 209+04 Rt.): Site 8C consists of a spring and perennial stream.
The stream will be captured with a springbox and conveyed out of the right-of-way within a 150
mm (6 in.) poly-vinyl chloride (PVC) pipe. No riprap will be placed in the stream channel at the
downstream end of the pipe and the pipe will be buried to minimize impacts to aquatic life
movements and habitat. Grass-swales are utilized in the median, north and south of the mainline
for the treatment of highway drainage off of the mainline to attenuate impacts to downstream
water quality.

Site 9C (Sta. -L- 211+68 Lt. to 212+42 Lt.): Site 9C consists of two perennial streams. NCDOT
plans to use a 1050 mm (42 in) and a 750 mm (30 in) RCP to convey the streams under the
proposed road. No riprap will be placed in the stream at the downstream end of the pipe and the
pipes will be buried to minimize impacts to aquatic life movements and habitat. Grass-swales
will be utilized in the median for the treatment of highway drainage off of the mainline to
attenuate impacts to downstream water quality.

Site 10 C (Sta. -L- 217+75 It. to 218+37 Rt.): Site 10C consists of a riverine, headwater forest
wetland area and a perennial stream. NCDOT proposes to fill and/or clear a majority of the
wetland and use a 750 mm (30 in) RCP to convey the stream under the proposed road. No riprap
will be placed in the stream at the downstream end of the RCP and the pipe will be buried to
minimize impacts to aquatic life movements and habitat. Grass-swales will be utilized in the
median and along the northern shoulder for the treatment of highway drainage off of the mainline
to attenuate impacts to downstream water quality.

Site 11C (Sta. -L- 221+11 Rt. to 221+37 Rt.): Site 11C consists of non-riverine, headwater forest
wetland area. NCDOT proposes to fill and/or clear approximately half of the wetland. A pre-
formed scour hole was evaluated but it was eliminated due to steepness of topography. Grass-
swales are utilized in the median, east and west of the mainline for the treatment of highway
drainage off of the mainline to attenuate impacts to downstream water quality.

Old Site 12C (Sta. -L- 223+03): Impacts were avoided to Killian Creek at this site through the
use of a bridge. As previously noted, no construction equipment nor in-stream construction
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techniques will be utilized at this site. The bridge over Killian Creek will not contain weep-holes.
Riprap will be utilized at the end of two eastern roadside ditches where they drain into Killian
Creek to stabilize the bank, thus preventing head-cutting and possible impacts to downstream
water quality from sedimentation. Approximately 85 feet of the end of the northeastern ditch will
be grass-swale to aid in slowing water flow and for the treatment of highway drainage off of the
mainline to attenuate impacts to downstream water quality

Old Site 13C (Sta. -L- 256+91): Impacts were avoided to Reed Creek at this site through the use
of a bridge. As previously noted, no construction equipment nor in-stream construction
techniques will be utilized at this site. The bridge over Reed Creek will not contain weep-holes.
Grass-swales will be utilized in the median, east and west of the mainline, south of the creek, for
the treatment of highway drainage off of the mainline to attenuate impacts to downstream water
quality. A pre-formed scour hole will be placed at the discharge of this southern collection
system to reduce flow rates and thus reduce erosive impacts to the stream. Riprap will be utilized
at the end of the western roadside ditch where it drains into Reed Creek to stabilize the bank, thus
preventing head-cutting and possible impacts to downstream water quality from sedimentation.
Site 14C (Sta. -L- 262+64 Rt. to 264+38 Lt.): Site 14C consists of two headwater forest wetland
areas, one non-riverine and the one riverine, and a perennial stream. NCDOT plans to fill both
wetlands. The stream will be conveyed by a1050 mm (42 in) RCP under the proposed road. No
riprap will be placed in the stream at the downstream end of the pipe and the pipe will be buried
to minimize impacts to aquatic life movements and habitat. Grass-swales will be utilized in the
median for the treatment of highway drainage off of the mainline to attenuate impacts to
downstream water quality.

Site 15C (Sta. 264+72 Rt. to -NBL- 11+54 Rt.): Site 15C consists of a long linear non-riverine,
headwater forest wetland area surrounding a perennial stream. NCDOT plans excavation, fill and
clearing in portions of the wetland. Included in the area of wetland impact at near Sta. -L-
265+60 Rt. is a remnant piece, that while not slated for fill, clearing or excavation is likely to be
effected based on knowledge of standard construction impacts and techniques. NCDOT plans to
use a 600 mm (24 in) RCP and open riprapped channels to relocate and convey the stream under
the realigned Tower Road (SR 1895).

Site 16C (Sta. -SBL- 269+29 Rt. to 271+02 Lt.): Site 16C consists of a riverine emergent
headwater wetland, a perennial stream and a manmade impoundment. NCDOT proposes to
breach the dam thus draining the pond. The wetland will be filled and the stream conveyed under
the road within a 600 mm (24 in) RCP. No riprap will be placed in the stream at the downstream
end of the RCP and the pipe will be buried to minimize impacts to aquatic life movements and
habitat.

Site 17C (Sta. -Y14- 20+08 Lt. to 20+25 Rt. and -Y14-DET- 20+26 Lt. to 20+31 Rt.): The site
consists of a culverted perennial tributary to Killian Creek. NCDOT proposes to extend the
existing single barrel 1.5 m x 1.5 m (5 ft x 5 ft) RCBC. To facilitate the extension, NCDOT also
plans to construct a temporary detour with a 1400 mm (56 in) RCP. To allow for additional flood
capacity at the site, an additional 1200 mm (48 in.) RCP will be located southwest of the existing
culvert. Grass-swales will be utilized to the north and south of NC 150 for treatment of highway
drainage to attenuate impacts to downstream water quality.
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COMPENSATION:

The primary emphasis of the compensatory mitigation is to reestablish a condition that would have
existed if the project were not built. As previously stated, mitigation is limited to reasonable expenditures
and practicable considerations related to highway operation. Mitigation is generally accomplished
through a combination of methods designed to replace wetland functions and values lost as a result of
construction of the project. These methods consist of creation of new wetlands from uplands, borrow
pits, and other non-wetland areas; restoration of wetlands; and enhancement of existing wetlands. Where
such options may not be available, or when existing wetlands and wetland-surface water complexes are
considered to be important resources worthy of preservation, consideration is given to preservation as at
least one component of a compensatory mitigation proposal.

FHWA Step Down Compliance

All compensatory mitigation must be in compliance with 23 CFR Part 777.9, “Mitigation of Impacts” that
describes the actions that should be followed to qualify for Federal-aid highway funding. This process is
known as the FHWA “Step Down” procedures:

1. Consideration must be given to mitigation within the right-of-way and should include the
enhancement of existing wetlands and the creation of new wetlands in the highway median,
borrow pit areas, interchange areas and along the roadside.

2. Where mitigation within the right-of-way does not fully offset wetland losses, compensatory
mitigation may be conducted outside the right-of-way including enhancement, creation, and
preservation.

Based upon the agreements stipulated in the “Memorandum of Agreement Among the North Carolina
Department of Environment and Natural Resources, the North Carolina Department of Transportation,
and the U.S. Army Corps of Engineers, Wilmington District” (MOA), it is understood that the North
Carolina Department of Environment and Natural Resources Ecosystem Enhancement Program (EEP),
will assume responsibility for satisfying the federal Clean Water Act compensatory mitigation
requirements for NCDOT projects that are listed in Exhibit 1 of the subject MOA during the EEP
transition period, which ends on June 30, 2005.

Since the subject project is listed in Exhibit 1, the necessary compensatory mitigation to offset
unavoidable impacts to waters that are jurisdictional under the federal Clean Water Act will be provided
by the EEP. The offsetting mitigation will derive from an inventory of assets already in existence within
the same 8-digit cataloguing unit. The Department has avoided and minimized impacts to jurisdictional
resources to the greatest extent possible as described above. The remaining, unavoidable impacts to 6.21
acres of jurisdictional wetlands and to 13,320.8 feet of jurisdictional streams in cataloging unit 03050101
of the Catawba River Basin will be offset by compensatory mitigation provided by the EEP program.

Compensation

WETLANDS

R-2206 B/C will permanently impact 4.00 acres of riverine and 2.21 acres of non-riverine jurisdictional
wetlands. At a 2:1 ratio, the project requires 8.00 acres of riverine and 4.42 acres of non-riverine off-site
compensatory wetland mitigation. NCDOT is currently coordinating with EEP regarding the wetland
mitigation for the impacts associated with this project.
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STREAMS

R-2206 B/C will permanently impact 13,320.8 linear feet of jurisdictional streams that comprise waters of
the United States. At a 2:1 ratio, the project requires 6,641.6 linear feet of off-site compensatory stream
mitigation. NCDOT is currently coordinating with EEP regarding the stream mitigation for the impacts
associated with this project.

Environmental Agency Field Reviews and Concurrence Meeting

FIRST AGENCY FIELD REVIEW

Two environmental agency field reviews were conducted for R-2206 B and C. The first field review was
held for the A, B, and C sections of R-2206 on September 21-22, 1999. Mr. Steve Lund, USACE,
Asheville Regulatory Field Office, Mr. David Cox, NCWRC, Jared Gray, Tim Bassette, and Chris
Murray of NCDOT Project Development & Environmental Analysis (PDEA) Branch attended this field
review. NCDWQ declined to attend and deferred its comments to other environmental agencies.

Three key issues were raised during the first field review. The issues involved wetland delineations for
the A, B and C sections, whether or not avoidance and minimization needed to be revisited because of
new wetlands that had been delineated, corrections to the old wetland delineations, and stream
determinations by NCDOT biologists. Stream determinations conducted during the field review
concluded that 24 jurisdictional stream sites along the B and C sections would require compensatory
mitigation. The agencies agreed that avoidance and minimization issues would not have to be revisited.
The new wetlands were verified and the old wetlands that were to be removed were also verified. During
the field review, the agencies also discussed the idea of baffles in the proposed box culverts and about
reducing rip-rap around areas were new structures were being placed.

SECOND AGENCY FIELD REVIEW

The USFWS raised several issues during the second review. They requested baffles be placed in the
culvert at Site 14B and that site 10B be studied as a possible mitigation site. Natural channel design is
proposed at that site. They also requested shorter fill slopes and further avoidance and minimization.

Environmental Commitments

The NCDOT will follow numerous environmental commitments which are the result of agency comments
for the DEIS and the FEIS for R-2206. The commitments are listed below.

e Any stream relocations will be coordinated with the U.S. Fish and Wildlife Service and the NC
Wildlife Resource Commission.

e Potential hazardous waste sites will be assessed before right-of-way acquisition.

The NCDOT will also implement the following environmental commitments which are the result of
agency comments for R-2206 B/C. The commitments are listed below.

e At the request of USACE, NCDOT will commit to installing the new stream using natural stream
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design and divert water flow into the new channel before the fill slopes are built.

Regulatory Approvals

Application is hereby made for a Department of Army Individual Section 404 Permit as required for the
above-described activities. We are also hereby requesting a 401 Water Quality Certification from the
Division of Water Quality. In compliance with Section 143-215.3D(e) of the NCAC we will provide
$475.00 to act as payment for processing the Section 401 permit application previously noted in this
application (see Subject line for debit work order number). We are providing seven copies of this
application to the North Carolina Department of Environment and Natural Resources, Division of Water
Quality, for their review.

If you have any questions, or need additional information, please contact Mr. Chris Underwood,
Environmental Biologist, at (919) 715-1451.

Sincerely,

ﬂ__;“"‘
L4
e s

& Gregory V. Thorpe, Ph.D., Environmental Management Director,
! Project Development and Environmental Analysis Branch

cc:
W/attachment
Mr. John Hennessy, Division of Water Quality (7 copies)
Ms. Marella Buncick, USFWS
Ms. Marla Chambers, NCWRC
Ms. Becky Fox, USEPA-Whitter, NC
Mr. Ronald Mikulak, USEPA — Atlanta, GA
Mr. David Chang, P.E., Hydraulics
Mr. Greg Perfetti, P.E., Structure Design
Mr. M. L. Holder, P.E., Division Engineer
Ms. Trish Simon, DEO
W/o attachment
Mr. Jay Bennett, P.E., Roadway Design
Mr. Omar Sultan, Programming and TIP
Mr. Art McMillan, P.E., Highway Design
Mr. Mark Staley, Roadside Environmental
Mr. David Franklin, USACE, Wilmington
Ms. Beth Harmon, EEP
Mr. Derrick Weaver, P.E. PDEA
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APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT OMB APPROVAL NO. 0710-003
(33 CFR 325) Expires December 31, 2004

Public reporting burden for this collection of information is estimated to average 10 hours per response, although the majority of applications should
require 5 hours or less. This includes the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed,
and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of
information, including suggestions for reducing this burden, to Department of Defense, Washington Headquarters Service Directorate of Information
Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302; and to the Office of Management and Budget,
Paperwork Reduction Project (0710-0003), Washington, DC 20503. Respondents should be aware that notwithstanding any other provision of law, no
person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number.
Please DO NOT RETURN your form to either of those addresses. Completed applications must be submitted to the District Engineer having
jurisdiction over the location of the proposed activity.

PRIVACY ACT STATEMENT

Authority: Rivers and Harbors Act, Section 10, 33 USC 403: Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research and Sanctuaries
Act, 33 USC 1413, Section 103. Principal Purpose: Information provided on this form will be used in evaluating the application for a permit. Routine
Uses: This information may be shared with the Department of Justice and other federal, state, and local government agencies. Submission of
requested information is voluntary, however, if information is not provided the permit application cannot be evaluated nor can a permit be issued.

One set of original drawings or good reproducible copies which show the location and character of the proposed activity must be attached to this
application (see sample drawings and instructions) and be submitted to the District Engineer having jurisdiction over the location of the proposed
activity. An application that is not completed in full will be returned.

| (ITEMS 1 THRU 4 TO BE RILLED BY THE CORPS) |
1. APPLICATION NO. 2. FIELD OFFICE CODE 3. DATE RECEIVED 4. DATE APPLICATION COMPLETED

(ITEMS BELOW TO BE F|LLED BY APPLICANT)

5. APPLICANT'S NAME 8. AUTHORIZED AGENT'S NAME AND TITLE (an agent is not required)
North Carolina Department of Transportation

Project Development & Environmental Analysis
c/o Chris S. Underwood

6. APPLICANT'S ADDRESS 9. AGENT'S ADDRESS

1548 Mail Service Center
Raleigh, NC 27699-1598

7. APPLICANT'S PHONE NOs. W/AREA CODE 10. AGENT'S PHONE NOs. W/AREA CODE
a. Residence a. Residence
b. Business 919-715-1451 b. Business
1. STATEMENT OF AUTHORIZATION
| hereby authorize, to act in my behalf as my agent in the processing of this application and to furnish, upon

request, supplemental information in support of this permit application.

APPLICANT'S SIGNATURE DATE

NAME, LOCATION, AND DESCRIPTION OR PROJECT OR ACTIVITY
12. PROJECT NAME OR TITLE (see instructions)
Relocation of 10.6 miles of NC 16, T.I.P. No. R-2206 B/C

13. NAME OF WATERBODY, IF KNOWN (if applicable) 14. PROJECT STREET ADDRESS (jf applicable)
Tributaries to Forney Creek, Killian Creek, and Jones Creek

15. LOCATION OF PROJECT

Lincoln and Catawba NC
COUNTY STATE

16. OTHER LOCATION DESCRIPTIONS, IF KNOWN (see instructions) Section, Township, Range, Lat/Lon, and/or A s's Parcel Number, for
Project will extend northward from north of NC 73 to NC 16 at SR 1895 north of NC 150.

17. DIRECTIONS TO THE SITE: From Charlotte, take NC 16 north to just north of the intersection of NC 73.

ENG FORM 4345, Jul 97 EDITION OF FEB 94 IS OBSOLETE (Proponent. CECW-OR)



18. Nature of Activity (Description of project, include all features)

The nature of the project and information specific to construction activities, methods, and materials are provided in the attached permit
application, roadway drawings, general drawing sheets, and typical section sheets.

19.  Project Purpose (Describe the reason or purpose of the project, see instructions)

The purpose and need for the project is provided in the attached cover letter. Construction of the proposed project is anticipated to
commence in August 2004.

USE BLOCKS 20-22 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED
20. Reason(s) for Discharge
Construction activities will require that fill material be placed into jurisdictional waters. Temporary impacts to jurisdictional waters include
temporary filling of a stream channel during construction of a temporary detour. Permanent impacts to jurisdictional waters include
installation of riprap for erosion control associated with culverts and drainage swales, placement of fill within jurisdictional channels that will
have culverts installed, placement of fill within jurisdictional wetlands that impacted by construction of the proposed roadway, and
installation of scour control mechanisms at the inlets and/or outlets of existing channels.

21. Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards
Discharged material will consist of fill dirt and riprap, as described in the attached permit application letter and drawings.

22. Surface Area in Acres of Wetlands or Other Waters Filled (see instructions)

The attached table summarizes the surface areas of jurisdictional waters to be filled. Filling, permanent and temporary, will be performed
using mechanized equipment such as backhoes and bulldozers. No dredging is proposed. Additional information pertaining to jurisdictional
impacts is provided in the attached permit application letter and drawings.

23. Is Any Portion of the Work Already Complete? Yes __ No _X  IF YES, DESCRIBE THE COMPLETED WORK

24. Addresses of Adjoining Property Owners, Lessees, Etc., Whose Property Adjoins the Waterbody (if more than can be entered here, please attach a supplemental list).
Information pertaining to adjoining properties owners is provided in the attached permit drawings.

25.  List of Other Certifications or Approvals/Denials Received from other Federal, State, or Local Agencies for Work Described in This Application.
AGENCY TYPE APPROVAL"  IDENTIFICATION NUMBER DATE APPLIED DATE APPROVED  DATE DENIED

26. Application is hereby made for a permit or permits to authorize the work described in this application. | certify that the information in this application is
complete and accurate. | further certify that | possess the authority to undertake the work described herein or am acting as the duly authorized agent
of the applicant.

X3 -z |16 o

SIGNY%TURE OF APPLICANT | DATE SIGNATURE OF AGENT DATE

The application must be signed by the person who desires to undertake the proposed activity (applicant) or it may be signed by a duly authorized
agent if the statement in block 11 has been filled out and signed.
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Item 22

Mechanized Fill in Fill in Existing Natural
Fill in Excavation | Clearing in Surface Surface Channel Stream
Site | Wetlands | in Wetlands Wetlands Waters Waters Impacted Design
(acres) (acres) [Method IIT] | [Natural] [Pond] (feet) (feet)
(acres) (acres) (acres)
1B 0.100 0.010 0.027 337.62
2B 0.025 429.79
3B 0.104 678.48
4B 0.136 834.32
6B 0.027 355.31
7B 0.022 299.21
8B 0.030 382.22
9B 0.173 0.020 0.040 531.82
10B 3.116 3.267" 702.10
11B 0.042 563.32
12B 0.052 660.76
13B 0.101 1345.80
14B 0.084 0.020 0.059 209.32
1C 0.148 1686.02 164.04
2C 0.069 912.73
3C 0.012 0.012 145.01
4C 0.007 0.017 230.31
6C 0.042 571.85
7C 0.017 229.99
8C 0.005 51.51
9C 0.079 538.38
10C 0.089 0.007 0.022 303.48
11C 0.101 0.022
14C 0.665 0.072 631.56
15C 1.515 0.057 0.121 0.072 916.99
16C 0.072 0.027 0.002 0.025 1.199 334.65
17C 0.012° 100.72°

1 = Denotes draining of pond

2 =0.002 acres of impact will be for a detour and is temporary

3 =44.62 feet will be for a detour and is temporary
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IMPACT SUMMARY (ENGLISH)

WETLAND IMPACTS

—————

SURFACE WATER IMPACTS

Site No Station Structure Size Fill ln | Temp. Fill In|Excavation In zmﬁu__wa Fill In SW Temp. Fill In|  Existing %Mm
' (From/To) Wetlands | Wetlands Wetlands (Method m_u__v (Natural) (Pond) SW Channel Design
(ac) (ac) (ac) (ac) (ac) (ac) (ac) Impacted (ft) (f)
1C -L- 181+48 Rt to 181+74 Lt 750mm 0.017 220.1
-L- 182+23 Rt to 182+49 Lt 1200mm 0.032 425.5
-L- 181492 Lt to 183+99 Rt 1@ 1.5mx 1.5m RCBC 0.099 1040.3 164.0
2C -L- 190+86 Lt to 191+05 Rt 1500mm 0.044 447.8
-L- 190+96 Lt to 192+03 Rt 900mm 0.025 464.9
3C -L- 194496 Lt to 195+14 Lt 600mm 0.012 0.012 145.0
4C -L- 196471 Lt to 197+40 Lt 600mm 0.007 0.017 230.3
6C -L- 202425 Rt to 203+66 Rt - 0.042 571.8
7C -L- 207+91 Rt to 207+96 Rt 750mm 0.017 230.0
8C -L- 208+89 Rt to 209+04 Rt - 0.005 51.5
9C -L-211+68 Lt to 211+95 Rt 1050mm 0.049 335.0
-L-211+95 Rt to 212+42 Lt 750mm 0.030 203.4
10C -L- 217475 Lt to 218+37 Rt 750mm 0.089 0.007 0.022 303.5
11C -L-221+11 Rt to 221+37 Rt - 0.101 0.022
14C -L- 262+64 Rt to 263+00 Rt 900mm 0.173
-L- 262493 Rt to 264+38 Lt 1050mm 0.492 0.072 631.6
SHEET TOTAL 0.874 0.000 0.000 0.029 0.483 0.000 0.000 5300.7 164.0
NOTE: Sites 5C, 12C and 13C Removed Due To No Impact.

N.C. Dm_u._.,. OF TRANSPORTATION

DIVISION OF HIGHWAYS
LINCOLN / CATAWBA COUNTIES

PROJECT: 34383.1.1
NCDOT T.1.P. No: R-2206C

SHEET R30F 35 1/16/04




IMPACT SUMMARY (ENGLISH)

WETLAND IMPACTS

SURFACE WATER IMPACTS

Site No Station Structure Filln  |Temp. Fill In|Excavation In _,\_MHMMTN& Fil InSW | FillIn SW |Temp. Fill In| Existing Mmﬁw_
' (From/To) uclure Stze Wetlands Wetlands Wetlands (Metho am__v (Natural) (Pond) SwW Channel Design
(ac) (ac) (ac) (ac) (ac) (ac) (ac) Impacted (ft) (t)
15C -L- 264+72 Rt to -NBL- 11+54 Rt 600mm 1.515 0.057 0.121 0.072 917.0
16C -SBL- 269+29 Rt to 271+02 Lt - 0.072 0.027 0.002 0.025 1.198 [i] 334.6
17C -Y14- 20+08 Lt to 20+25 Rt 1 @ 1.54m x 1.53m RCBC 0.010 56.1
-Y14- DET 20+26 Lt to 20+31 Rt 1400mm 0.002 [ 44.6 [2
SHEET TOTAL 1.587 0.000 0.084 0.123 0.109 1.198 0.000 1352.3 0.0
PROJECT TOTAL 2.461 0.000 0.084 0.152 0.592 1.198 0.000 6653.0 164.0
NOTE: [i] Denotes Draining Of Pond Impact. N.C. DEPT. OF TRANSPORTATION

[2] Denotes Additional Impacts For The Detour That Are Temporary.

DIVISION OF HIGHWAYS
LINCOLN / CATAWBA COUNTIES

PROJECT: 34383.1.1
NCDOT T.1.P. No: R-2206C

sheer Y oF 35 1/16/04




Project No. 34383.1.1 (R-2206C)

Property Owner List

Property
NO.

Name
DB and Pg

Address

JOY L. BLANTON FLOYD
LORETTA & DEANE L. SAIN
DB 571 Pg 353

328 E. Congress St.
Lincolnton, NC 28092

DENROCK COMPANY
DB 800 Pg 110

P.0. Box 1006 ECP 12
Charlotte, NC 28201

JOHNNY L. ROLLINS
DB 514 Pg 23

6740 Pleasant QOaks Circle
Charlotte, NC 28216

HERBERT G. LEWIS
DB 619 Pg 715

7035 Forney Hill Road
Denver, NC 28037

HERBERT G. LEWIS
DB 301 Pg 181

7035 Forney Hill Road
Denver, NC 28037

KENNETH F. CARPENTER
DB 896 Pg 355

386 Victory Grove Church Road
Lincolnton, NC 28092

MURPHY A. CRONLAND
DB 570 Pg 737

1200 Lithia Lane
Lincolnton, NC 28092

MURPHY A. CRONLAND
DB 491 Pg 516

1200 Lithia Lane
Lincolnton, NC 28092

LEE B. KILLIAN
DEED NOT FOUND

4153 NC 16 N
Denver, NC 28037

OAONOMOMOMONOHOIMONC

FRANCES M. CROOKS
DB 1402 Pg 872

5832 Mundy Road
Denver, NC 28037

(continued)

SHEET 25 oF 35
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LINCOLN & CATAWBA COUNTIES
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NC-16 BYPASS
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Project No. 34383.1.1 (R-2206C)

Property Owner List

Property Name Address
NO. DB and Pg
R. M. THOMPSON, JR 2946 Beth Haven Church Road
DB 1068 Pg 346 Denver, NC 28037
JOEL B. BARKER 5511 Mundy Road
DB 510 Pg 48 Denver, NC 28037
ELLEN H. SHUFORD 200 Labans Lane
DB 336 Pg 671 Lincolnton, NC 28092
JANICE E. ROBINSON 4919 E. Maiden Road
DB 504 Pg 47 Maiden, NC 28650
CLIFF-BLAKE ASSOC. P.0. Box 159
DB 1936 Pg 1335 Cornelius, NC 28031
' STEVE R. HOLBROOKS 6861 Tommy Sherrill Road
DB 1632 Pg 40 Sherrills Ford, NC 28673
JAMES E. BURGESS 5386 Burgess Drive
DB 1865 Pg 687 Maiden, NC 28650
(continued)

N.C.DEPT.OF TRANSPORTATION
DIVISION OF HIGHWAYS

LINCOLN & CATAWBA COUNTIES

PROJECT: 34383.1.1 (R-22060)
NC-16 BYPASS

SHEET 2 oF 35 1716704




Project No. 34383.1.1 (R-2206C)

Property Owner List

SCOTT GILLELAND & .
1219 Stowehill Lane
OLIVER L. OVERCASH HEIRS Catawba, NC 28609

DB 2384 Pg 422

ROGER STEVE LEE 1995 Captains Way
DB 1218 Pg 786 Denver, NC 28037

Property Name Address
NO. DB and Pg
JAMES E. BURGESS 5386 Burgess Drive
23 DB 2002 Pg 1306 ‘Maiden, NC 28650
RGHT o€ WAY UNRBLE
“ UNKNOWN <t Not Available
o BTAIN
TONY KAYE MOORE 4295 Mt. Beulah Road
DB 2062 Pg 1721 Maiden, NC 28650
@ AMOS BROWN 5480 Pembroke Drive
DB 2204 Pg 1581 Granite Falls, NC 28630
ANTHONY L. DRUM Rt. 1 Box 177E
DB 986 Pg 165 Mt. Holly, NC 28120
EDDIE D. LAIL 5295 NC 16 S
@ DEBRA S. LAIL Maiden, NC 28650
DB 1397 Pg 816 ’
@ GERALD D. GOODSON 5151 NC 16 S
DB 2239 Pg 980 Maiden, NC 28650

N.C.DEPT.OF TRANSPORTATION
DIVISION OF HIGHWAYS

LINCOLN & CATAWBA COUNTIES

PROJECT: 34383.11 (R-2206C)
NC-16 BYPASS

SHEET ﬂ OFE 1716704




NCDOT Project I.D. R-2206C

Lincoln / Catawba County, NC
NC 16 from North of SR 1386 in Lincoln County to
North of SR 1895 near Chronicle in Catawba County

NATURAL STREAM DESIGN
UNNAMED TRIBUTARY TO KILLIAN CREEK
Left of -L- Project Station 182+20

Prepared by: TranSite Consulting Engineers, Inc.
1300 Paddock Dir.
Raleigh, NC 27609

Sheet 2_8_ of_s__‘{



NATURAL STREAM DESIGN
UNNAMED TRIBUTARY TO KILLIAN CREEK
Left of -L- Project Station 182+20

The construction of NC 16 North of NC 73 to North of SR 1386 will require that a
portion of an unnamed tributary of Killian Creek be relocated left of -L- Station 182+20.
The proposed stream will be 50 meters (164 feet) in length starting at the outlet of the
proposed 1 @ 1.5m x 1.5m (1 @ 5°x 5°) RCBC and continue downstream intersecting the
existing stream in a bend. The proposed stream relocation is designed according to

“Natural Channel” design principles proposed by Dave Rosgen.

This tributary of Killian Creek drains 0.44 km? (0.18 mi®) in Lincoln County and is
located within the Piedmont Physiographic Region. Existing land use in the drainage
basin is predominantly agriculture, low density residential and undeveloped. The Lincoln
Couﬁty Land Use Plan shows that the future land use is predominantly low density

residential.
There is no hydraulic data available on this stream. Discharges were estimated using

procedures outlined in 'USGS Water-Resources Report 96-4084, Estimation of Flood-

Frequency Characteristics of Small Urban Watersheds in North Carolina.

EXISTING / REFERENCE STREAM

The existing stream was determined to be stable and undisturbed and was therefore used
as the reference stream. A 100 meter section of the stream was surveyed in detail to
determine it’s morphological characteristics. Those characteristics include bankfull
discharge, width, depth and area. This information was then compared to reference reach
data provided by NCDOT for the Piedmont Region and found to be in general conformity

to that of an E4 stream.

Sheetﬁ_ofB_{



Pebble counts were conducted in the pool and riffle sections. Velocities, stream power
and shear were obtained using the HEC-RAS computer model and compared to shear
stresses predicted from the pebble count. The pebble count confirmed the channel
hydraulics by qualifying the velocities that move bed form material. This material has

been classified as a medium sand and gravel.

PROPOSED STREAM

The proposed stream is designed to have an E4 classification. The stream gradient is
controlled upstream by the proposed 1 @ 1.5m x 1.5m (1 @ 5’x 5) RCBC left of -L- Sta.
182+44+ and downstream by the tie to the existing stream left of -L- Sta. 182+10+. The
RCBC will be buried a minimum of 0.3 meters both upstream and downstream to provide

formation of a natural streambed through its entire length.

Proposed channel stabilization is shown on the attached detail sheet. It is anticipated that
the channel banks will be planted with native trees and shrubs above bankful depth. In
addition, cross vanes will be placed in the channel for grade control and coir fiber mat
will be placed along the entire channel while rootwads will be placed along the outside of
the channel bends. The channel bottom will match the characteristics of the existing

channel.

SEDIMENT TRANSPORT ANALYSIS

The proposed stream has a bankfull stream power of 2.47 1b/ft-s and a shear stress of 0.94
Ib/ft> as compared to 3.89 Ib/ft-s and 1.25 Ib/ft” for the existing stream. While these
values are less than those of the existing stream, they indicate that the proposed stream
will transport the current sediment load without aggrading or degrading the streambed or
banks. Additionally, 2-yr and 10-yr velocities and shear stresses were evaluated and

found to be within acceptable limits.

Sheet _.3& of_‘é_f
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Appendix B Morphological Measurement Table
R-2206C, Lincoln / Catawba Cos.
Variables Existing Channel Proposed Reach USGS Station Reference Reach
1. Stream Type E4 E4 N/A E4
2. Drainage Area (D.A.) 0.43km2/0.17mi® | 0.43km?/0.17 mi? - 0.43 km?/ 0.17 mi?
3. Bankfull Width (W) 2.33m/7.64 ft 3.50m/11.50 ft - 2.33m/7.64 ft
4. Bankfull Mean Depth (dp) 0.45m/1.50 ft 0.36 m/1.18 1t - 0.45m/1.50 ft
5. Width/Depth Ratio (W p/dpk) 5.18 9.69 - 5.18
6. Bankfull Cross-Sectional Area (Aqy) 1.05 m?/11.3 ft? 1.24 m?/13.35 - 1.05 m?/11.3 ft2
7. Bankfull Mean Velocity (Vpy) 0.95 m/s / 3.12ft/s 0.80m/s / 2.62 ft/s - 0.95 m/s / 3.12ft/s
8. Bankfull Discharge (Qu) 1.00 m%s /353 ft%s | 1.00 m%s /35.3 ft%s - 1.00 m¥s / 35.3 ft¥/s
9. Bankfull Max Depth (o) 0.63m/2.07 ft 0.50m/1.64 ft - 0.63m/2.07 ft
10. Width of Floodprone Area (W) 8.35 m/27.39 ft (avg.) 8.5m/27.89 ft - 8.35 m/27.39 ft (avg.)
11. Entrenchment Ratio (Wp,/W ) 3.58 2.43 - 3.58
12. Meander Length (L) 12-20 m / 39-66 ft 24.0m/78.74 ft - 12-20 m/ 39-66 ft
13. Ratio of Meander Length to Bankfull Width 51-8.6 6.86 ) 51-8.6
(L/Woi)
14. Radius of Curvature (R;) 3.5-7.0m/11.5-23.0 ft 6.50m/21.33 ft - 3.5-7.0 m/11.5-23.0 ft
15. Ratio of Radius of Curvature to Bankfull Width 15-3.0 1.86 : 15-3.0
(Ro/Wiig)
16. Belt Width (W) 5.0-7.0m/ 16.4-23.0 ft 11.0m/36.1 ft - 5.0-7.0 m/16.4-23.0 ft
17. Meander Width Ratio (W py/W ) 2.1-3.0 3.14 - 2.1-3.0
18. Sinuosity (K) R
(stream length/valley length) 111 1.16 .1
19. Valley Slope (VS) 1.11% 1.20% - 1.11%
20. Average Slope (CS) 0.97% 1.14% - 0.97%
21. Pool Slope 0.00% 0.00% - 0.00%
22. Ratio of Pool Slope to Average Slope 0.00 0.00 - 0.00
23. Maximum Pool Depth (dpmax) 0.65m/2.13 ft 0.85m/2.78 ft - 0.65m/2.13t
24. Ratio of Pool Depth to Average Bankfull Depth 1.44 236 ) 1.44
(dp/dpiq)
25, Pool Width (W) 2.70m/8.86 ft 4.9m/16.07 ft - 2.70m/8.86 ft
26. Ratio of Pool Width to Bankfull Width
1.16 1.40 - 1.16
(Wp/Woig)
27. Pool to Pool Spacing 20.0m/65.6 ft 14.0m /459 ft - 20.0m/65.6 ft
28. Ra}no of Pool to Pool Spacing to Bankfull 8.58 4.00 i 8.58
Width
29. Ratio of Lowest Bnk Height to Bankfull Height
(or Max Bankfull Depth) (Bhiow/dmoxs) 0.63 1.00 - 0.63
The Internal Technical Guide for Stream Work in North Carolina »
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PROPOSED STREAM
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TYPICAL PLAN

NOT 1O SCALE
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TYPICAL PROFILE

NOT 10 SCALE

NOTES:

I THE POOL TO POOL SPACING IL) SHALL BE MEASURED
AS THE DISTANCE FROM THE MIDPOINT OF THE UPSTREAM
BEND TO THE MIOPOINT OF THE DOWNSTREAM BEND.

2. REFER TO MORPHOLOGICAL MEASUREMENT TABLE AND PLAN
SHEET FOR DINENSIONS.

NOTES:

SECTION B-B
fﬂ!lllllx% gt o vorm wing 0S0m
s e o G _HE

Nolex Rocts stauld 1t tigitly.
Trim fliter fabric fhish with fop of rocks.

THE CONTRACTOR SHALL LAYOUT THE CHANNEL ALIGNNENT
WHCH SHALL CONSIST OF STAKING OUT THE CENTER OF EACH
RADIUS, SCRIBING THE CENTER LINE OF THE CHANNEL FOR EACH
BEND USING THE INDICATED RAOIUS, AND SCRIBING CENTERLINE
OF THE TANGENT SECTIONS BY CONNECTING SUCCESSIVE BENDS
WITH STRAIGHT LINE. Riz 6.5m+/- / 213 ft

»

FIELD ADJUSTMENTS OF THE ALICNMENT MAY BE REQUIRED TO
AVOID CERTAIN OBSTACLES. APPROVAL BY THE ENGINEER OF THE
STAKE-OUT ALIGNMENT SHALL BE REOURED PROIR TO WITIATION
OF THE CONSTRUCTION OF THE CHANNEL.

. LOCATE ROCK VANES ACCOROING TO PLAN SHEET.
. NUMBER OF ROOTWADS INSTALLED TO BE DETERMINED ON SITE.

3
4
5. ROOTWADS TO BE SPACED 4x DIAMETER OF ROOT BASE.
6

. FOOTER LOG ANCHOR ROCK T0 BE PLACED ON THE DOWNSTREAM END
OF EACH FOOTER LOG SO THAT IT IS LEANING AGAWST THE LOG ON
THE SIOE AWAY FROM THE CHANNEL.

-

. WHEN BACKFILLING OVER AND AROUND FOOTER LOGS, ROOTWAD LOGS
AND ANCHOR ROCKS FIRMLY SECURE ALL COMPONENTS INCLUDING
JOINTS, CONNECTIONS AND GAPS.

8. PLANTINGS SHOULD BE PLACED ABOVE BANKFLLL DEPTH,

MORPHOLOGICAL MEASUREMENT TABLE
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{Not to Scale )
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{PLACE 0.6 DIA. BELOW INVERT)

NATURAL CHANNEL DESIGN TYPICALS
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BANK PROTECTION ( COR FIBER MATTING )

LOCATE CROSS VANE APPROXIMATELY 1/3 INTO GLIDE

Moo
RIS
< S ROUACREXEXRCXY
SODDRRINIHIX
K ELLLRILER
KL
%,

R 5
SRR R TR

70,0900 K
R AR
I %%ttt n %t

HLR
T TSERAS
B RTITIRIRN
A Seersssetesee?
ORI
Nt

S

TYPICAL PLAN
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TYPICAL PROFILE

NOT TO SCALE

NOTES:

1. THE POOL TO POOL SPACING (L) SHALL BE MEASURED
AS THE DISTANCE FROM THE MIDPOINT OF THE UPSTREAM
BEND TO THE MIDPOINT OF THE DOWNSTREAM BEND.

2. REFER TO MORPHOLOGICAL MEASUREMENT TABLE AND PLAN
SHEET FOR DIMENSIONS.
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PROJECT REFERENCE NO.

SHEET NO.
e —

R-2206C

ENGINEER

ICONST.REV.

IR /W REV.

R/W _SHEET NO. 35 OX 38 |

ROADWAY DESIGN

HYDRAULICS
ENGINEER

SECTION A-A

Note: Rocks should Tt Hghtly.
Trim fliter fabric flush with top of rocks.
When drop between upstream floodplaln and

sl s recommended In the floodplaln.

telght of vane wing 050m

downstream flood plaln exceeds 0.3m,a boulder

SECTION B-B

Note: Bouiders should be native stone
or shot rock,angular and oblong with
axls approxImately 0.60m In length.

PLAN VIEW &
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CROSS VANE ROCK WEIR DETAILS
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Flood Plain
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CHANNEL DETAIL
PROPOSED TYPICAL RIFFLE SECTION

(Not tfo Scale )
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0.50m
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GRADE POINT

CHANNEL DETAIL
PROPOSED TYPICAL POOL SECTION
@ BEND (MEANDER)

(Not to Scale )
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0.3m AT BEND
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VAR.
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FOOTER LOG 0.3m DIA
(PLACE 0.6 DIA. BELOW INVERT)

ANCHOR ROCKS
68 - 9ikg

NATURAL CHANNEL DESIGN TYPICALS

NOTES:

. THE CONTRACTOR SHALL LAYOUT THE CHANNEL ALIGNMENT

WHICH SHALL CONSIST OF STAKING OUT THE CENTER OF EACH

RADIUS, SCRIBING THE CENTER LINE OF THE CHANNEL FOR EACH

BEND USING THE INDICATED RADIUS, AND SCRIBING CENTERLINE

OF THE TANGENT SECTIONS BY CONNECTING SUCCESSIVE BENDS

WITH STRAIGHT LINE.RI= 6.5m+/-

~

/ 2.3 ft

OF THE CONSTRUCTION OF THE CHANNEL.

v s W

o

. LOCATE ROCK VANES ACCORDING TO PLAN SHEET.

. FIELD ADJUSTMENTS OF THE ALIGNMENT MAY BE REQUIRED TO
AVOID CERTAIN OBSTACLES. APPROVAL BY THE ENGINEER OF THE
STAKE-OUT ALIGNMENT SHALL BE REQUIRED PROIR TO INITIATION

. NUMBER OF ROOTWADS INSTALLED TO BE DETERMINED ON SITE.

. ROOTWADS TO BE SPACED 4x DIAMETER OF ROOT BASE.

. FOOTER LOG ANCHOR ROCK TO BE PLACED ON THE DOWNSTREAM END

OF EACH FOOTER LOG SO THAT IT IS LEANING AGAINST THE LOG ON
THE SIDE AWAY FROM THE CHANNEL.

o

JOINTS, CONNECTIONS AND GAPS.

8. PLANTINGS SHOULD BE PLACED ABOVE BANKFULL DEPTH.

WHEN BACKFILLING OVER AND AROUND FOOTER LOGS, ROOTWAD LOGS
AND ANCHOR ROCKS FIRMLY SECURE ALL COMPONENTS INCLUDING

MORPHOLOGICAL MEASUREMENT TABLE

EXISTING PROPOSED USGS REFERENCE
VARIABLES CHANNEL REACH STATION REACH
) STREAM TYPE €4 2] N/A 2]

D DRAINAGE AREA

0.43 km® / 048 mi?

0.43 km® 7 048 m®

0.43 km* 7 0J8 mi*

® BANKFULL WIDTH

233 m / 1.64 11

350 m / 050 t1

233 m / 164 11

|0 BANKFULL MEAN WIDTH

0.45 m / L50 ft

036 m / 18 Tt

0.45 m / LSO ft

& WIDTH/ DEPTH RATIO

5.8

969

5.8

6) BANKFULL CROSS-8ECTIONAL AREA

105 mf / w3 1

124 m?/ B35 1

105 m*/ 3 f17

) BANKFULL MEAN VELOCITY

0.95 m/s / 32 ft/s

0.80 m/s / 2.62 t1/5

0.95 m/s / 342 ft/s

8 BANKFULL DISCHARGE

100 m¥s / 353 f1¥s

L00 n¥s / 353 f1¥s

100 m¥s / 35.3 t1¥s

9 BANKFULL MAX DEPTH

0.63 m / 2.01 f+

0.50 m / .64 ft

0.63 m / 2.07 #+

10) ¥ IDTH OF FLOODPRONE AREA

835 m / 27.39 ¥t lovo)

8BS m / 2789 ft

835 m / 2139 ft (ovQ)

1D ENTRENCHMENT RATIO

158

2.43

358

1 MEANDER LENGTH

12-20 m /7 39-66 ft

240 m / 1874 1t

2-20 m / 33-66 ft

10 RATIO OF MEANDER LENGTH TO
BANKFULL WIDTH

5.-8.6

6.86

5.-8.6

14 RADIUS| OF CURVATURE

35-7.0 m / L5-23.0 ft

6.50 m ./ 2.33 ft

3.5-1.0 m / L5-23.0 1

15 RATIO OF RADIUS OF CURVATURE
TO BANKFULL WIDTH

1.5-3.0

1.86

L5-30

10 BELT WIDTH

5.0-7.0 m / 16.4-23.0 1+

Lo m / 364t

5.0-7.0 m / ¥6.4-23.0 ft

1) MEANDER WIDTH RATIO 24-3.0 31 N 230
18 SINUOSITY GTREAM LENGTH/ VALLEY " N o
LENGTH
19 VALLEY SLOPE 1207 - ™
30) AVERAGE SLOPE L4z - 0.9z
2D POOL SLOPE 0.00% - 0.00%
0.00 0.00 - 0.00

0.65 m / 213 f1

0.85 m / 2.78 f+

0.65 m / 243 £t

144

2.36

L4

2.70 m / 8.86 tt

43 m / 16.07 f1

270 m / 8.86 ft

X3

140

13

200 m / 656 tt

MO m / 459 Tt

200 m / 656 tt

858

4.00

8.58

DTH
[29) RATIO OF LOWEST Bk HEIGHT TO
BANKPFUL HGT.Ge MAX BANKFULL DEPTH)

0.63

Log

063
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Project No. 8.1830501 (R-2206B)

Property Owner List

Property Name Address
NO. DB and Pg
ARLIE PARK, INC. P.0. Box 9
DB 828 Pg 687, 688 Lincolnton, NC 28093
CATAWBA SPRINGS
LAND CO. P.0. Box 9
DB 657 Pg 387, 396 Lincolnton, N.C. 28093
DB 671 Pg 102-104
EAST LINCOLN ’
LAND CO. INC. P.0. Box 9
DB 711 Pg 505 Lincolnton, N.C. 28093
TRACT 3,4,7 ‘
MICHAEL LANDIS BRYANT 7036 Dorn Circle
DB 895 Pg 588 TRACT 2 : Charlotte, N.C. 28212
CSX Railroad ’ 229 Nolichucky Avenue

Erwin, Tenn. 37650

CATAWBA SPRINGS

LAND CO. ~P.0. Box 9
DB 657 Pg 387 Lincolnton, N.C. 28093
TRACT 2 PARCEL 4
EAST LINCOLN
LAND COMPANY P.0. Box 9
DB 711 Pg 510 , Lincolnton, N.C. 28093
TRACT 2,6,11

HAYWOOD W.. THOMPSON

ROSA C. THOMPSON 2022 St. James Church Road

Denver, N.C. 28037

ORONCNHONOHOHONOMNO

DB 344 Pg 331
CHUNTING CLUB
P.0. Box 483
%% %’52% P g 45%)’ Denver, N.C. 28037

DB 699 Pg 592

(continued)

N.C.DEPT.OF TRANSPORTATION
DIVISION OF HIGHWAYS

LINCOLN COUNTY

PROJECT: 8.1830501 (R-2206B)
NC-16 BYPASS

SHEET 3 oF 35 1716704




Project No. 8.1830501 (R-2206B)

Property Owner List

Property Name Address

NO. DB and Pg
WILLIAM SHIPP HEIRS 322 Auten Street
DB 134 Pg 479 ‘Charlotte, N.C. 28208
DALLAS VANESS BARKER 2838 St. James Church Road
DB 707 Pg 556 Denver, N.C. 28037
CALLAWAY HOMES INC. P.0. Box 448
DB 649 Pg 251 3525 St James Church Road

Denver NC 28037

JOY L. FLOYD, LORETTA
BLANTON & DEANE L. SAIN

DB 571 Pg 353

328 E. Congress St.
Lincolnton, N.C. 28092

TERRY C. LOVE
MELODY LAWING LOVE

DB 611 Pg 637

7764 Optmist Club Road
Denver, N.C. 28037

@le|e|o|e
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DIVISION OF HIGHWAYS

LINCOLN COUNTY
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suEeT 4 oF 35 1716704
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IMPACT SUMMARY_(ENGLISH)

\

WETLAND IMPACTS

SURFACE WATER IMPACTS

Mechanized Existing Natural

Site Station Structure Fill In Temp. Fill | Excavation | Clearing Fillin SW | Fillin SW | Temp. Fill Channel Stream

No. Size Wetlands | In Wetlands | In Wetlands | (Method Ill) | (Natural) (Pond) In SW Impacted Design

(From/To) (ac) - (ac) (ac) (ac) (ac) (ac) (ac) (ft) (ft)

iB -Y12- 15+81 Lt to 106+25 Rt 900mm 0.099 0.010 0.027 377.6
2B -L- 114+65 Lt to 115+27 Rt 900mm 0.025 429.8
3B -L- 121469 Rt to 122+44 Rt 1650mm 0.104 678.5
4B -L- 132+03 Rt to 133+12 Lt 1@ 2.1m x 1.5m RCBC 0.136 834.3
6B -L- 139+59 Rt to 140+01 Lt 1050mm 0.027 355.3
7B -L- 142491 Lt to 143+36 Rt 1050mm 0.022 299.2
8B -L- 145+50 Rt to 145+88 Lt 1050mm 0.030 382.2
9B -L- 150+96 Rt to 151+55 Lt 1200mm 0.173 0.020 0.039 531.8

10B -L- 156+75 Rt to 157+75 Rt 1@ 2.7m x 1.8m RCBC 3.116 & 3.267 [ 459.3

-L- 157+94 Rt to 160+37 Lt 242.8
11B -L- 169+69 Lt to 170+01 Rt 1050mm 0.042 563.3
12B -L- 172+55 Lt to 173+39 Rt 750mm 0.052 660.7

138 -L-177+58 Rt to 179+75 Lt 1350mm 0.101 1345.8.

14B -Y9-REV 18+46 Rt to 18+56 Lt 2 @ 4.3m x 3.0m RCBC 0.084 0.020 0.059 209.3

PROJECT TOTALS 3.472 0.000 0.000 0.050 0.664 3.267 0.000 6667.8 702.1

NOTES: N.C. DEPT. OF TRANSPORTATION ,
Site 5B Removed Due To No Impact DIVISION OF HIGHWAYS

[0 Denotes Draining Of Pond Impact. LINCOLN COUNTY

2] Denotes Draining Of Wetland impact.

PROJECT: 8.1830501

NCDOT T.1.P. No: R-22068B

SHEETR S oF 35~

1/16/2004




NCDOT Project I.D. R-2206B
Lincoln / Catawba County, NC
NC 16 Bypass from North of NC 73 to North of
SR 1386 (St. James Church Road)

NATURAL STREAM DESIGN
UNNAMED TRIBUTARY TO FORNEY CREEK
Right of -L- Project Station 158+40
Left of -L- Project Station 159+60

Prepared by: TranSite Consulting Engineers, Inc.
1300 Paddock Dir.
Raleigh, NC 27609
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NATURAL STREAM DESIGN
UNNAMED TRIBUTARY TO FORNEY CREEK
Right of -L- Project Station 158+40
Left of -L- Project Station 159+60

The construction of NC 16 North of NC 73 to North of SR 1386 will require that a
portion of an unnamed tributary to Forney Creek be relocated right of -L- Station 158+40
and left of -L- Station 159+60. The total length of stream to be relocated will be 214
meters (702’) starting left of -L- Station 160+35+ and continue 140 meters (459’)
downstream to the inlet of the proposed 1 @ 2.7m x 1.8m (1 @ 9’x 6’) RCBC. The
stream will begin again at the outlet of the proposed RCBC and continue downstream an
additional 74 meters (243’) intersecting the existing stream on the downstream side of an
existing soil road. The proposed stream relocation is designed according to “natural

channel” design principles proposed by Dave Rosgen.

This tributary of Forney Creek drains 1.00 km? (0.39 mi®) in Lincoln County and is
located within the Piedmont Physiographic Region. Existing land use in the drainage
basin is predominantly agriculture, low density residential and undeveloped. The Lincoln
County Land Use Plan shows that the future land use is predominantly low density

residential.
There is no hydraulic data available on this stream. Discharges were estimated using

procedures outlined in USGS Water-Resources Report 96-4084, Estimation of Flood-

Frequency Characteristics of Small Urban Watersheds in North Carolina.

EXISTING CHANNEL

The existing conditions at the proposed stream relocation sites are two ponds in series
totaling 1.32 hectares (3.26 acres) of surface area. The ponds will be drained prior to

construction and the proposed streams constructed through the natural bottoms.
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REFERENCE STREAM

A 30 meter section of stream upstream of the existing ponds was surveyed in detail to
determine it’s morphological characteristics. Those characteristics include bankfull
discharge, width, depth and area. The reach begins approximately 140 meters upstream
of the upstream pond and was chosen to be used as the reference reach because it is stable

and undisturbed.

The reference streambed was found to be fine to medium sand. Therefore, a pebble count
was not feasible. Velocities, stream power and shear were obtained using the HEC-RAS
~computer mode]. Based on the field survey data gathered, this stream reach was

classified as an C5 stream.

PROPOSED STREAM

The proposed stream will be excavated in the natural bottoms of the drained ponds and is
designed to have a C5 classification. The upstream stream gradient is controlled by the
tie to the existing stream 115 meters (377°) left of -L- Sta. 160+35+ and the invert in of
the proposed 1 @ 2.7m x 1.8m (1 @ 9’x 6’) RCBC. The downstream gradient is
controlled by the invert out of the proposed RCBC and the tie to the existing stream 80
meters (262’) right of -L- Sta. 157+95+. The RCBC will be buried a minimum of 0.3
meters (1.0’) upstream and downstream to provide formation of a natural strearhbed

through its entire length.

Proposed channel stabilization is shown on the attached detail sheet. It is anticipated that
the channel banks will be planted with native trees and shrubs above bankful depth. In
addition, cross vanes will be placed in the channel for grade control and coir fiber mat
will be placed along the entire channel while rootwads will be placed along the outside of
the channel bends. The channel bottom will match the characteristics of the existing

channel.
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SEDIMENT TRANSPORT ANALYSIS

The pfoposed stream has a bankfull stream power of 0.78 1b/ft-s and a shear stress of 0.30
Ib/ft* as compared to 0.83 Ib/ft-s and 0.31 1b/ft> for the existing stream. These values
indicate that the proposed stream will transport the current sediment load without
aggrading or degrading the streambed or banks. Additionally, 2-yr and 10-yr velocities

and shear stresses were evaluated and found to be within acceptable limits.
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Appendix B

Morphological Measurement Table

R-2206B, Lincoln County

30 of 35

Variables Existing Channel Proposed Reach USGS Station Reference Reach
1. Stream Type N/A -.(2) Ponds C5 N/A C5
2. Drainage Area (D.A.) 1.00 km?/0.39 mi® | 1.00 km?/ 0.39 mi? - 1.00 km?/ 0.39 mi?
3. Bankfull Width (W p) N/A 411 m/13.51t - 445m/ 1461t
4. Bankfull Mean Depth (dy) - 0.35m/1.14 ft - 0.32m/1.04 ft
5. Width/Depth Ratio (W yie/doi) - 11.84 - 14.00
6. Bankfull Cross-Sectional Area (Ag) - 1.43m?/15.34 f° - 1.41 m?/ 152 ft?
7. Bankfull Mean Velocity (V) - 0.80m/s/ 2.61 ft/s - 0.80 m/s/ 2.64 ft/s
8. Bankfull Discharge (Quq) - 1.13 m%s / 40.0 #t%s - 1.13 m%s / 40.0 ft¥s
9. Bankfull Max Depth (dmpki) - 0.45m/1.50 ft - 0.52m/1.69 ft
10. Width of Floodprone Area (W) - 21.7m/71.3 1t - 54.9m/ 180 ft
11. Entrenchment Ratio (W /W) - 5.28 - 12.33
12." Meander Length (L) - 20m/ 41 ft - 20-26 m/ 41-85 ft
13. Ratio of Meander Length to Bankfull Width
- 3.04 - 2.80-5.82
(LWipi)
14. Radius of Curvature (R;) - 9.0m/29.5 ft - 9.0-12.0 m/29.5-39.4 ft
15. Ratio of Radius of Curvature to Bankfull Width i 219 ) ' 502-270
(Re/Wig)
16. Belt Width (W) - 6.5m/21.3ft - 6.0m/19.7 ft
17. Meander Width Ratio (W g/W ) - 1.58 - 1.35
18. Sinuosity (K) )
(stream length/valley length) 1.05 1.06
19. Valley Slope (VS) - 1.87% - 0.20%
20. Average Slope (CS) - 1.73% - 0.23%
21. Pool Slope - 0.00% - 0.00%
22. Ratio of Pool Siope to Average Slope - 0.00 - 0.00
23. Maximum Pool Depth (dpmax) - 0.45m/1.48ft - 0.54m/1.77 ft
24. Ratio of Pool Depth to Average Bankfull Depth ) 1.30 A 170
(dp/dyi)
25. Pool Width (W) - 4.25m/13.94 ft - 450 m/14.76 ft
26. Ratio of Pool Width to Bankfull Width
- 1.03 - 1.01
(Wp/Woi)
27. Pool to Pool Spacing - 8.0m/26.2ft - 4.0-8.0m/13.1-26.2 ft
28. Ratio of Pool to Pool Spacing to Bankfull i 1.94 ) 0.90- 179
Width :
29. Ratio of Lowest Bnk Height to Bankfull Height ) 1.00 ) 0.86
(or Max Bankfull Depth) (Bhiow/dmokr) : :
The Internal Technical Guide for Stream Work in North Carolina 19
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ACTION ID_NC16 Bypass T.LP. Project No. R-2206C  APPLICANT NAME

INTERMITTENT CHANNEL

EVALUATION FORM

PROPOSED CHANNEL WORK (i.e., culvert, relocation, etc.)__Site 11B

NCDOT DATE __11/19/01

WATERBODY/RIVER BASIN Catawba

COUNTY/CITY Lincoln Co.

RECENT WEATHER CONDITIONS ___Drought

P | SP| NP Observation Comments or Description
X Fish/Shellfish/Crustaceans Present
X Benthic Macro Invertebrates
X Amphibians Present/Breeding
X Algae And/Or Fungus (water quality function)
X Wildlife Channel Use (i.e. tracks, feces, shells, others) -deer feces 100 yards from channel
b¢ Federally Protected Species Present (Discontinue)
X Riffle/Pool Structure -weak
X Stable Streambanks -banks eroding
X Channel Substrate(i.e. gravel, cobble, rock, coarse sand) -course sand, little bit of loam; different than bank
Riparian Canopy Present (SP =/> 50% closure)
X Undercut Banks/Instream Habitat Structure -has undercut banks
X Flow In Channel -drought conditions
X Wetlands Adjacent To/Contig. With Channel (Discontinue)
b'e Persistent Pools/Saturated Bottom(June through Sept.)
X Seeps/Groundwater Discharge (June through Sept.)
b ¢ Adjacent Floodplain Present -weak
X Wrack Material or Drift Lines -weak
b Hydrophytic Vegetation in/adjacent to channel -facutative to upland species; dogwood, holly, black cherry




Important To Domestic Water Supply?
Does Channel Appear On A Quad Or Soils Map?

Determination:

Perennial Channel (stop)
x_ Intermittent Channel (proceed)
Ephemeral Channel (no jd)
Ditch Through Upland (no jd)

Project MGR. Initials

Evaluator’s Signature :

Y/(N)
Y/(N)

Important Channel:
Unimportant Channel:

(if other than C.O.E. project manager)

Approx. Drainage Area: ~ 14 acres

LF
LF

P=Present SP=Stongly Present NP=Not Present 11/4/98



INTERMITTENT CHANNEL
EVALUATION FORM

ACTION ID_NC16 Bypass T.LP. Project No. R-2206C  APPLICANT NAME NCDOT DATE __10/02/01

PROPOSED CHANNEL WORK (i.e., culvert, relocation, etc.) Site 1C 182+30.

WATERBODY/RIVER BASIN _Catawba COUNTY/CITY__Lincoln Co.

RECENT WEATHER CONDITIONS Drought

P | SP| NP Observation Comments or Description

X Fish/Shellfish/Crustaceans Present

X Benthic Macro Invertebrates

X Amphibians Present/Breeding

b'e Algae And/Or Fungus (water quality function) Algae on rocks.
X Wildlife Channel Use (i.e. tracks, feces, shells, others) Feces at streambed.
X Federally Protected Species Present (Discontinue)
X Riffle/Pool Structure It’s 0.K.
b ¢ Stable Streambanks Undercut banks along stream bend.
X Channel Substrate(i.e. gravel, cobble, rock, coarse sand) Rock, course sand, silt, and gravel.
X Riparian Canopy Present (SP =/> 50% closure) Ironwood, beech, red maple.
X Undercut Banks/Instream Habitat Structure Undercut banks, lots of rocks
X Flow In Channel

X Wetlands Adjacent To/Contig. With Channel (Discontinue)

b Persistent Pools/Saturated Bottom(June through Sept.)
b'e Seeps/Groundwater Discharge (June through Sept.)

X Adjacent Floodplain Present

X Wrack Material or Drift Lines

X Hydrophytic Vegetation in/adjacent to channel Some false nettle and clearweed , and ironwood




Important To Domestic Water Supply? Y/ (N)
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